Abstract
enclosure typically less than 1 m 2 , and the likelihood that soil emissions vary dramatically at 48 length scales greater than 1 m (Denmead, 2008; Griffith and Galle, 2000; Turner et al., 2008) , where Qchamber is the gas flux (µg N2O−N m -2 h -1 ), к is a density factor for N2O gas, 1.25 (µg
107
N µL -1 ), T is the air temperature within the chamber (K), V is the total volume of headspace 
Flux gradient

112
The basic principle of the FG method has been well-described (Judd et al., 1999; Laubach and 113 Kelliher, 2004; Webb et al., 1980) . We followed a modification described in Flesch et al. aiming the sensor at high and low retro reflectors (Eqs. 2, 3):
where QFG is the gas flux (g m -2 s application, followed by a decline in emissions to an average of 2.5 mg N2O−N m -2 h -1 (Fig.   174   2A) . One of the conclusions we draw from Figure 2B is that the slant path FG system is 175 sensitive enough to measure the N2O fluxes that accompanied fertilisation at our site, i.e., the 176 measurement uncertainty as represented by 1-σ is generally well below the flux magnitude.
178
In addition to the long-term pattern of decreasing emissions after manure application, we 179 observed a diurnal pattern where maximum emission tended to occur in the late afternoon
180
(16:00) (Fig. 2B ). We believe this is related to the time of maximum soil surface temperature, 181 which occurs after the peak air temperature (Christensen et al., 1996; Wang et al., 2013) . A 182 strong diurnal emission pattern implies that once-a-day snapshot emission measurements (e.g.,
183
chambers) would almost certainly give a biased estimate of the daily average emission rate.
184
We also noticed occasional high emissions at night, which was closely related to precipitation 185 events. Negative N2O fluxes calculated from the FG measurements most likely represent 186 instrument noise, as the flux magnitudes were below the detectable limit of our OP-FTIR 187 system, e.g., the uncertainty represented by the 1-σ error bars in Fig. 2 span zero. 
